Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.101; data-to-parameter ratio = 15.5.
Related literature
For background to chalcone thiosemicarbazides, see: Zhang et al. (2011) . For background to hydrazinecarbodithioates, see: Khoo et al. (2005) ; Chan et al. (2008) ; Ravoof et al. (2010) . For related syntheses, see: Tian et al. (1997) ; Tarafder et al. (2002) .
Experimental
Crystal data C 13 H 19 N 3 OS M r = 265.37 Triclinic, P1 a = 9.6344 (4) Å b = 11.1759 (6) Å c = 13.4619 (8) Å = 80.324 (5) = 87.103 (4) = 76.360 (4) V = 1388.48 (13) Å 3 Z = 4 Cu K radiation = 2.01 mm À1 T = 100 K 0.41 Â 0.23 Â 0.14 mm
Data collection
Oxford Diffraction Xcaliber Eos Gemini diffractometer Absorption correction: multi-scan (CrysAlis PRO; Agilent, 2011) T min = 0.51, T max = 0.75 18287 measured reflections 5312 independent reflections 4995 reflections with I > 2(I) R int = 0.022 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.101 S = 1.01 5312 reflections 343 parameters 4 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.29 e Å À3 Á min = À0.41 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C7-C12 ring. Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997 ), DIAMOND (Brandenburg, 2006 and Qmol (Gans & Shalloway, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
To initiate comparative studies between hydrazinecarbothioamide Schiff bases (Zhang et al., 2011) and hydrazinecarbodithioate derivatives synthesized in our laboratory in on-going investigations (Khoo et al. 2005; Chan et al. 2008; Ravoof et al., 2010) , the title compound was synthesized and characterized crystallographically.
Two independent molecules comprise the asymmetric unit of (I), Fig. 1 . As evidenced from the overlay diagram, Fig. 2 , while the thiourea residues are super-imposable, minor conformational differences are seen in the links between these and the terminal benzene rings. Significant differences are noted between the chemically equivalent C5-C6-C7-C8 and C18-C19-C20-C21 torsion angles of 78.03 (16) and -93.64 (16)°, respectively. The dihedral angles formed between the thiourea residues (N1,C1,S1,N2 and N4,C15,S2,N5) and the benzene rings are 84.40 (4) and 88.28 (5)°, respectively.
In each case, the methoxy group is co-planar with the benzene ring to which it is connected as seen in the values of the C13-O1-C10-C9 and C26-O2-C23-C22 torsion angles of 175.41 (12) and -5.62 (19)°, respectively. In each thiourea residue, the N-H hydrogen atoms are anti, and the terminal N-H hydrogen atom forms an intramolecular N-H···N hydrogen bond with the imine-N atom, Table 1 . The conformation about the imine C═N double bond [N3═C3 = 1.2812 (17) Å and N6═C16 = 1.2801 (17) Å] is E in each case.
As indicated in Fig. 1 , the independent molecules are connected by N-H···S hydrogen bonds leading to an eightmembered {···HNCS} 2 synthon, Table 1 . These are connected into four molecule aggregates via N-H···O hydrogen bonds, Table 1 . The four molecule aggregates are assembled into a two-dimensional array parallel to (011) via C-H···π, Table 1 , and π-π interactions occurring between the benzene rings [ring centroid(C7-C12)···centroid(C20-C25) i distance = 3.8344 (9) Å with a tilt angle = 2.08 (7)° for symmetry operation i: 1 + x, -1 + y, 1 + z). Layers stack without significant intermolecular interactions between them, Fig. 4 .
Experimental
The title compound was synthesized following established literature procedures (Tian et al. 1997; Tarafder et al. 2002) .
To 4-methyl-3-thiosemicarbazide (1.05 g, 10 mmol) dissolved in hot absolute ethanol (25 ml) was added an equimolar amount of 4-(4-methoxyphenyl)butan-2-one (1.70 ml) also in hot absolute ethanol (20 ml). The mixture was stirred for about half an hour at ~340 K and then cooled to room temperature. The Schiff base precipitated was filtered and dried in vacuo over anhydrous silica gel. Colourless crystals were obtained after one week from a 1:1 mixture of 2-propanol and absolute ethanol. Yield 76%, M.pt. 356 K.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H = 0.95 to 0.99 Å) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2 to 1.5U equiv (C). The amino H-atoms were refined with a distance supplementary materials sup-2 Acta Cryst. (2012). E68, o1461-o1462 restraint of N-H = 0.88±0.01 Å, and with U iso (H) = 1.2U eq (N).
Computing details
Data collection: CrysAlis PRO (Agilent, 2011) ; cell refinement: CrysAlis PRO (Agilent, 2011) ; data reduction: CrysAlis PRO (Agilent, 2011) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) , DIAMOND (Brandenburg, 2006) and Qmol (Gans & Shalloway, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the two independent molecules in (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability level. Hydrogen bonds are shown as dashed lines.
Figure 2
An overlay diagram of two independent molecules in (I). The S1-containing molecule is illustrated in red and the S2molecule in blue. Molecules have been aligned so that the N1,S1,N2 and N4,S2,N5 planes are overlapped. A view in projection down the a axis of the unit-cell contents for (I). The N-H···S, N-H···O, C-H···π and π-π interactions shown as blue, orange, brown and purple dashed lines, respectively. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1-{(E)-[4-(4-Methoxyphenyl)butan-2-ylidene]amino}-3-methylthiourea

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.20415 ( (7) 0.0164 (6) −0.0055 (5) −0.0020 (5) 0.0046 (5) C5 0.0120 (6) 0.0200 (7) 0.0171 (6) −0.0038 (5) −0.0024 (5) 0.0032 (5) C6 0.0152 (6) 0.0220 (7) 0.0224 (7) −0.0057 (5) −0.0056 (5) 0.0060 (6) C7 0.0139 (6) 0.0188 (7) 0.0176 (6) −0.0059 (5) −0.0019 (5) 0.0056 (5) C8 0.0151 (6) 0.0160 (6) 0.0187 (7) −0.0024 (5) 0.0014 (5) 0.0019 (5) C9 0.0165 (6) 0.0192 (7) 0.0136 (6) −0.0055 (5) −0.0002 (5) 0.0001 (5) C10 0.0134 (6) 0.0197 (7) 0.0142 (6) −0.0039 (5) −0.0014 (5) 0.0031 (5) C11 0.0221 (7) 0.0181 (7) 0.0192 (7) −0.0007 (5) −0.0024 (5) −0.0017 (5) C12 0.0253 (7) 0.0209 (7) 0.0166 (7) −0.0060 (6) −0.0059 (6) −0.0003 (5) (7) 0.0176 (7) −0.0067 (5) −0.0030 (5) 0.0030 (5) C19 0.0152 (6) 0.0299 (8) 0.0199 (7) −0.0077 (6) −0.0044 (5) 0.0077 (6) C20 0.0147 (6) 0.0236 (7) 0.0165 (7) −0.0073 (5) −0.0010 (5) 0.0061 (5) C21 0.0217 (7) 0.0197 (7) 0.0258 (7) 0.0027 (6) −0.0046 (6) 0.0015 (6) C22 0.0256 (7) 0.0211 (7) 0.0211 (7) −0.0012 (6) −0.0049 (6) −0.0054 (6) C23 0.0146 (6) 0.0181 (7) 0.0143 (6) −0.0050 (5) −0.0026 (5) 0.0031 (5) C24 0.0153 (6) 0.0172 (7) 0.0157 (6) −0.0027 (5) 0.0002 (5) 0.0005 (5) C25 0.0186 (6) 0.0248 (7) 0.0129 (6) −0.0095 (5) −0.0007 (5) −0.0009 (5) 
